In this study a new Beamforming-type Power Control approach, at the base station of a personal communication network, is proposed. This approach provides increased system capacity by performing a versatile form of spatial filtering which enhances the spectrum utilisation efficiency.
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In this study a new Beamforming-type Power Control approach, at the base station of a personal communication network, is proposed. This approach provides increased system capacity by performing a versatile form of spatial filtering which enhances the spectrum utilisation efficiency.
Introduction:
Recently a new approach of power control was introduced in order to enhance the capacity, i.e. number of simultaneously served users, of personal communication networks. The new method employs superresolution beamformers and array signal processing at the base stations to suppress the co-channel interference by synthesising an antenna pattern with high gain towards the direction of the desired mobile unit and deep nulls towards the directions of the interfering ones. So far however, all the attempts which have been made to apply this Beamforming-type Power Control in mobile communications make unrealistic assumptions trying to oversimplify the overall situation, or they use reference signals to estimate the direction of arrival of the desired mobile unit [1, 2, 3] structures are most of the times unable to resolve the multiple rays coming from the inter-cell interfering mobile units mainly due to the large distance between the base station and these mobiles. On the contrary, the rays originated from the desired mobile unit are usually resolvable. Therefore the array input can be
where is m " " " " " " Taking into account that there is usually a line of sight between the reflectors/scatterers around the mobile unit and the base station antenna, the following propagation model can be used for the -th element of the
where is the message signal transmitted by the desired mobile unit is the propagation frequency, " ²!³ Á -+ is the speed of light in the propagation medium, is the distance between the base station and the -th + scatterer, and are the amplitude and phase part of the reflector coefficiency respectively, and 9 " "~O² ³ c ² ³O + direct path -th path is the path difference between the direct and the -th paths.
The inter-cell interfering signal can be expressed as: Assuming that the signals propagate through distinct paths the factors , , , , , , 3 3 3 9
can be considered constant during an observation interval of snapshots. ! 3
As it was mentioned above the objective of this study is the complete cancellation of the co-channel interferences and the estimation of their directions. Therefore the beamformer should estimate the appropriate weight vector which synthesise an antenna pattern with deep nulls toward the unknown directions of the interfering mobile units. In order to do so the beamformer requires a pilot signal coming from an a priori known direction. The pilot signal must be uncorrelated with any other signal impinging on the array and can be transmitted by a neighbouring base station. The weights to receive the signal from the desired mobile unit and cancel all the others can be estimated by using the following algorithm.
STEP-1:
A base station transmits a pilot signal continuously at the uplink carrier frequency(ies).
STEP-2:
Over an observation interval of snapshots the data covariance matrix is formed. 
